Essential oils are secondary metabolites whose biological properties have been studied with emphasis on antimicrobial activity. Hyptis carpinifolia Benth (Rosmaninho) is used in folk medicine in the fight against colds and rheumatism. The objective of this study was to evaluate the antimicrobial activity of the essential oil from H. carpinifolia. The essential oil was extracted by hydrodistillation using a modified Clevenger apparatus. The biological activity was determined using the Agar Cavity Diffusion technique to evaluate the effect of concentrations of 500, 250, 125, 62.5, 31.25, 15.62, 7.81 and 3.9 
Introduction
Bacteria and fungi can have beneficial or detrimental effects on human beings. The beneficial actions involve the synthesis of drugs and the production of wine, cheeses and yoghurts. However, they can also be pathogenic microorganisms and can cause damage to humans, animals and crops [1] .
One of the major public health problems facing the world is the contamination of food by pathogenic microorganisms, which cause damage to consumer health and major economic losses. Among these microorganisms are the bacteria Salmonella ssp, Listeria monocytogenes and Escherichia coli, which are responsible for a large number of cases of diseases and mortality [2] .
Phytopathogenic fungi are also a concern for agriculture because they represent a limiting factor for production and cause losses in productivity and quality of agricultural products. Among these fungi, Fusarium oxysporum, Botrytis cinerea and Alternaria alternata are highlighted because they are very detrimental to the farmer's income because they attack a wide variety of plants [3] [4] [5] .
Both in the food industry and in agriculture, these microorganisms are controlled by the use of synthetic products; however, studies report that the continuous use of these products can provoke resistance in the target pathogens so that it is necessary to increase the dosage with each application. Because synthetic products can cause damage to human health and the environment, it is necessary to replace them with natural products that are less aggressive and ecologically safe.
Essential oils are complex mixtures of volatile, lipophilic, liquid and odoriferous substances produced through the secondary metabolism of plants. These oils have numerous biological activities, such as antioxidant, anti-inflammatory, anti-tumoral, fungicidal, bactericidal, and insecticidal activities, that make their use prominent in the pharmaceutical, food, perfumery and cosmetic industries [6] .
One plant that has been explored in folk medicine for the treatment of colds, flu and rheumatism is Hyptis carpinifolia Benth, popularly known as rosmaninho. This is a herbaceous plant that belongs to the Lamiaceae family and can be found among several plant formations [7] . The objective of this work was to evaluate the biological potential of the essential oil from H. carpinifolia against food-borne bacteria and phytopathogenic fungi. 
Material and Methods

Obtaining Plant Material and Extracting the Essential Oil
Antibacterial Activity of the Essential Oil
The antibacterial activity was determined using the Agar Cavity Diffusion technique according to the method described by Silva et al. [9] . 
Antifungal Activity of the Essential Oil
The antifungal potential of the essential oil from H. carpinifolia was evaluated by . The resulting solutions were incorporated into the semi-solid culture medium (Malt) using a modification of the method described by Klančnik et al. [10] . After solidification of the culture medium, disks (7 mm diameter) of the fungal cultures were added to the center of each plate. The plates were sealed with plastic film and stored in a growth chamber at a temperature of 25˚C and with a photoperiod of 12 hours.
The experiment was performed using four replicates, including the absolute the 5% probability level.
Results and Discussion
Antibacterial Activity of the Essential Oil
The results of the determination of the antibacterial activity of the essential oil from H. carpinifolia against the bacteria evaluated are presented in Table 1 . Inhibition halos for both Gram-positive and Gram-negative bacteria were observed after exposure to the essential oil, and Gram-positive bacteria were observed to be more sensitive. Studies have reported that the higher resistance of
Gram-negative bacteria can be attributed to the presence of an outer membrane in its structure that might hinder the penetration and action of essential oil constituents [2] . Among the Gram-positive bacteria, L. monocytogenes was more resistant than S. aureus, whereas Gram-negative E. coli were more susceptible to the action of the essential oil, and the other bacteria were only inhibited at the highest concentration assessed.
Species belonging to the Lamiaceae family are highlighted in the literature because they have notorious effects on microorganisms. In a bibliographic survey performed by Falcão and Mendes [11] , species belonging to the Hyptis genus, H. suaveolens and H. pectinata, were cited as important antibacterial agents against pathogens of Gram-positive and Gram-negative origin. Nikolic et al. [12] obtained significant results when they evaluated the antibacterial activity of three essential oils of the Thymus genus, T. serpyllum, T. algeriensis and T. vulgaris, and observed MIC values ranging from 2.5 to 160 μg•mL −1 , equivalent to the antibiotics Hexoral, Streptomycin and Ampicillin. A considerable antibacterial potential against bacteria associated with food outbreaks, such as S. aureus, L. monocytogenes and E. coli, which were also investigated in the present study, was 
Antifungal Activity of the Essential Oil
The results obtained in the evaluation of the antifungal potential of H. carpinifolia were expressed as percentage inhibition of the mycelial growth of F. oxysporum, B. cinerea and A. alternate. The results are presented in Table 2 .
There was a dose-dependent relationship between the treatments and the three fungi; the application of a concentration of 750 μL•L −1 resulted in approximately 67% and 33% inhibition of the growth of B. cinerea and A. alternata, respectively. About 48% of the mycelial growth of F. oxysporum was inhibited by a concentration of 1000 μL•L −1 of the essential oil.
Among the three fungi, B. cinerea was the most sensitive to the essential oil of H. carpinifolia. Lorenzetti et al. [4] evaluated the influence of several essential oils on the mycelial growth of this same pathogen and observed inhibition by the essential oils extracted from plants belonging to the Lamiaceae family, Mentha pipertita (peppermint), Lavandula hybrida (lavender) and Rosmarinus officinalis (rosemary). Corroborating with these results, Soylu et al. [14] obtained the same effect on B. cinerea in tomatões when they evaluated the efficacy of essential oils extracted from Origanum syriacum (oregano), L. stoechas (lavender) and R. officinalis (rosemary), all of which belong to the Lamiaceae family.
Essential oils extracted from members of the Lamiaceae family were also instrumental in a study by Kumar et al. [15] . The authors evaluated the influence of Nepeta leucophylla, Nepeta ciliaris, Nepeta clarkei and Calamintha umbrosa in the control of pathogens responsible for damage to several food crops. All the oils exhibited potent biofungicidal activity. At the concentration of 500 μg•mL −1 , the fungi most sensitive to the action of the essential oils were F. oxysporum, Helminthosporium maydis and Rhizoctonia solani, for which the percentage of inhibition ranged from 67 to 74%, 76 to 88%, and 74 to 77%, respectively. At this Absolute control 0.00e (± 0.00) 0.00e (± 0.00) 0.00d (± 0.00)
Relative control 0.00e (± 0.00) 0.00e (± 0.00) 0.00d (± 0.00) *The means followed by the same letter in the same column (lower case) and in the same line (upper case) do not differ statistically from one another by the Scott-Knott test at the 5% probability level.
same concentration, the essential oils accounted for approximately 44 to 55%
and 63 to 64% inhibition of the mycelial growth of A. solani and Sclerotonia sclerotiorum, respectively. Evaluating the influence of the essential oil from Zataria multiflora (Lamiaceae) on Alternaria alternate, Mahmoudi et al. [16] noted a 100% inhibition of spore germination, in addition to morphological changes observed by electron microscopy. Mycelial growth of the pathogen was totally inhibited at concentrations of 200 and 500 ppm.
Conclusion
In general, it can be considered that the essential oil from Hyptis carpinifolia Benth presented biological activity against all the pathogens evaluated. However, further testing is necessary to confirm the biological potential prior to commercialization.
